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Nanoporous  thin  films  are  of  much  interest  for  emerging  DNA  sequencing  applications  [1].  Klarite® 
pyramidal  nanostructured  substrates  and  gold  microcavities  have  demonstrated  strong  field 
enhancement  within  their  structure  [2,3]. Our  strategy  has  been  to  develop  these  three-dimensional 
structures in gold film form. As displayed in figure 1, free-standing thin films (100 nm thick) of arrays of 
nano-sized gold pyramids and microcavities have been successfully fabricated. Precisely engineered 
nanopores in the three-dimensional nanostructured free-standing gold film are milled at specific locations 
using a helium ion microscope (HIM). These films are suspended over micron-sized apertures for optical 
interrogation within platforms already proven for DNA translocation and sequencing. The strong field 
enhancement at the base of structures is currently being investigated for enhancement of fluorescently 
labelled DNA strands passing through the nanopores.  
 
 
 
Figure 1: SEM image of gold pyramids over a 20 μm pinhole. b) HIM image of a single pyramid after 
milling a 50 nm square aperture. 
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